Fusion and phase separation monitored by lifetime changes of a fluorescent phospholipid probe.
The sensitivity of the fluorescence lifetime of 1-palmitoyl-2-[[2-[4- (6-phenyl-trans-1,3,5-hexatrienyl)phenyl]ethyl]carbonyl]- 3-sn-phosphatidylcholine (DPHpPC) to its local concentration in lipid bilayers was used to monitor both lipid mixing and phase separation occurring during membrane vesicle fusion. Vesicles containing 2 mol % DPHpPC were mixed with a 10-fold excess of vesicles devoid of probe. Upon addition of a fusogen, mixing of bilayer lipids associated with fusion was followed as an increase in the fluorescence lifetime of DPHpPC. Ca2+-induced fusion of phosphatidylserine vesicles served to test the method and was shown to have an exponential half-time of 7 s. Phase separation (between the phosphatidylserine head groups of bulk lipid and the phosphatidylcholine head groups of the probe) was monitored by DPHpPC under the same conditions used to follow lipid mixing due to fusion. Phase separation was not significant until 10 min after Ca2+ addition and was completely reversible by disodium ethylenediaminetetraacetate addition. Vesicle aggregation induced by Ca2+ addition to mixed phosphatidylserine/phosphatidylcholine vesicles did not alter the DPHpPC lifetime, indicating that close association of vesicles did not promote intervesicular exchange of the probe. In addition, we have investigated the effects of CA2+ on the fluorescence properties of this probe and of the head-group-labeled fluorescent probes N-(4-nitro-2,1,3-benzoxadiazolyl)phosphatidylethanolamine and N-(lissamine Rhodamine B sulfonyl)dioleoyl-phosphatidylethanolamine, which are used in the fluorescence energy transfer assay of Struck et al.(ABSTRACT TRUNCATED AT 250 WORDS)